Background: Extensive research has shown that ethnic health disparities are prevalent and many psychological and social factors influence health disparities. Understanding what factors influence health disparities and how to eliminate health disparities has become a major research objective. The purpose of this study was to examine the impact of coping style, stress, socioeconomic status (SES), and discrimination on health disparities in a large urban multi-ethnic sample.
Background
Extensive research has shown that ethnic/racial health disparities are prevalent in the United States. Mortality and morbidity rates are consistently higher among minority groups than among non-minority groups [1] . These disparities range from the prevalence of specific diseases to access to life saving preventive measures [2] . Understanding what factors influence health disparities and how to eliminate health disparities has become a major research objective [3] . Previous research has shown that self-rated health is strongly and consistently associated with morbidity and is frequently shown to be as good as or better than a physical examination in predicting mortality [4] . Self-rated health is often considered a more comprehensive measure of health than simple rates of mortality and morbidity and health disparities have been clearly demonstrated using a single global measure of health [5] .
Oral health has become a critical area in health disparities research as evidenced by the first-ever Surgeon General's Report on Oral Health [6] . Poor oral health causes significant pain, diminishes overall quality of life, and is considered an integral part of general health. For example, recent research findings have pointed to possible associations between chronic oral infections and diabetes, heart and lung diseases, stroke, low birth weight, and premature births [6] . Furthermore, individuals with lower income and members of some racial and ethnic minority groups experience a disproportionate level of oral health problems [6] .
Many factors including socioeconomic status (SES), chronic stress levels, discrimination, coping style, ethnoracial group membership, and sex are strongly associated with general and oral health disparities, but the causal mechanisms remain unclear [7, 8] . A strong association has been found between chronic stress and poorer health [9] [10] [11] . In addition, coping strategies that emphasize actively engaging in problem solving strategies, i.e. "active coping", have frequently been associated with better health outcomes, e.g. [12, 13] but studies of health outcomes among Blacks have suggested otherwise [14] [15] [16] [17] . The John Henryism Hypothesis (JHH) posits that for Blacks, active coping accompanied by chronic psychosocial stress is associated with elevated risk for negative health outcomes among those without sufficient socioeconomic resources [15, 18] . For example, studies supporting the JHH typically demonstrate that for Blacks in small, poor, mostly rural communities, high active coping coupled with low SES results in higher hypertension and cardiovascular reactivity [14, 15, 19, 20] . JHH combines psychological and social factors many minorities face to begin to explain health disparities, but the generalizability and the precise parameters for the phenomena are still speculative. However, the JHH has only been applied to samples of African American adults and it is unclear if it would apply similarly to other racial or ethnic groups such as Hispanics or to more general health indicators.
In order to better understand the influence of active coping on health in minorities it is critical that active coping be examined in conjunction with common psychological and social stressors known to be related to health in a large multi-ethnic non-rural sample. It is critical that culturally sensitive measures of active coping, socioeconomic status, and discrimination applicable to both minority and non-minority individuals be used to gain a clear understanding of how these factors interact and relate to health. In addition, a critical and often neglected areaself-rated oral health -should be included as a sensitive marker of both social and biological aspects of health [6] .
This study addressed important gaps in the stress and coping literature. Specifically, this study investigated how stress and coping influence not just general health, but oral health as well. In addition, it expanded the JHH hypothesis to a racial/ethic population other than African Americans (Hispanics) to discern whether active coping combined with increased stress was deleterious to general and oral health. The purpose of this study was to assess the impact of active coping on health as well as how the relationship between active coping and health was influenced by common psychological stressors (perceived stress) and social stresses (discrimination, SES) in an urban multi-ethnic sample. Specifically, our hypothesis was that high active coping coupled with low socioeconomic status would predict low self-rated health in all ethnic groups. We hypothesized that perceived stress would relate to general and oral health for all ethnic groups, but perceived discrimination would only relate to general and oral health for minority populations. We also hypothesized that SES would be inversely related to health for all ethnic groups.
Methods

Data Source
Data for this study were collected as part of a larger study designed to test the effectiveness of an oral cancer awareness billboard campaign in Florida [21] 
Measures
Self-rated general health and oral health Self-rated general health and self-rated oral health were the key dependent variables in this study. Participants were asked to indicate how they rated their health in general and their dental or oral health on a 5-point scale from 1 ("Excellent") to 5 ("Poor"). This method of assessing global general and oral health has been shown to be a valid assessment of health and also has the advantage of permitting respondents to integrate multiple aspects of their health in their rating [4, [22] [23] [24] [25] [26] [27] . It offers positive response categories (excellent/good) rather then limiting people to only reporting health problems [28] . In order to maintain consistency with large epidemiologic studies that used single global measures of self-rated health, "Excellent" and "Very Good" were combined into a single category [5] . Items were reverse-coded so that higher scores indicated better health.
Demographic Information
Demographic items were derived from the Behavioral Risk Factor Surveillance System Survey [29] . Participants indicated their sex (male, female), ethnicity (Hispanic/ Latino) and race (White, Black or African-American, Asian, Pacific Islander, American Indian/Native American, Other). For purposes of this analysis, three racial/ethnic groups were used: Hispanics, non-Hispanic blacks, and non-Hispanic whites. Hereafter, non-Hispanic blacks are referred to as Blacks and non-Hispanic whites are referred to as Whites.
SES
A modified version of the MacArthur Scale of Subjective Social Status [30] was used to assess the respondents' social status. Subjective social status has been characterized as a person's belief about his or her location in a status order and takes into account multidimensionality of SES simultaneously. It has been shown to assess aspects of social status that are typically not captured by more traditional SES measures such as income or education [31] . Respondents were asked to "think of a ladder with 10 rungs as representing where people stand in the United States. At the top of the ladder (10) are the people who are the best off -those who have the most money, the most education and the most respected jobs. At the bottom (1) are the people who are the worst off -who have the least money, least education, and the least respected jobs or no job..." They were then asked to place themselves on this ladder, at this time in their lives, relative to other people in the United States by selecting a number from 1 to 10. The midpoint of the scale (5) was used to divide participants into low SES vs. high SES.
Discrimination
Discrimination was assessed by using "The Everyday Discrimination Scale" [32] . This is a 9 item measure assesses chronic and routine experiences of unfair treatment and has been shown to have reasonable internal consistency (Cronbach's alpha = .88) [32] . It can be easily utilized with all ethnic and racial groups because it does not focus on race or color discrimination solely but rather more typical occurrences of unfair treatment. For instance, participants rate their day-to-day experience of how often they experience unfair treatment; are treated will less courtesy than others. Mean scores were calculated for participants that had valid data on at least 2/3 of the items and higher scores indicate higher discrimination.
Stress
Stress was assessed by utilizing Cohen's Perceived Stress Scale (PSS). The PSS is a 14-item scale and is one of the 
Data Analysis
We first generated univariate statistics to describe demographic characteristic of the sample participants, JH, SES, discrimination, and stress. Pearson correlation coefficients were used to examine the bivariate relationships among active coping, SES, stress, and discrimination. Hierarchical linear regression models were used to analyze the relationship between active coping, stress, sex, SES, and self-rated health. Age was strongly associated with oral and general health, and was therefore included as a covariate in multivariable models.
We performed stratified analysis by race/ethnicity (Black, White, and Hispanic) to determine the association between active coping and self-rated general and oral health. To fully explore the relationship between active coping and self-rated health and to test potential interaction effects we ran a series of linear regression models that examined interaction terms and main effects for active coping, sex, and SES. We examined the additional impact of stress and discrimination on self-rated general health and oral health.
The John Henryism Hypothesis (JHH)
We ran a series of multiple regression models that examined the impact of JH, SES and sex on self-rated health. First, we ran main effect models. Then to specifically assess the John Henryism Hypothesis we examine twoway interactions between JH and SES and JH and Sex. We then ran a model that examined the 3-way interaction between JH, SES and sex for self-rated health.
Stress and Discrimination
We conducted analyses to determine the additional impact of discrimination and perceived stress. We first ran a model to examine whether discrimination and stress were significantly related to self-rated health even after accounting for significant effects in the first models (e.g. JH, SES, or sex). We then examined whether JH interacted with either of those constructs. If no interaction terms were statistically significant, we ran a simplified model including only significant effects. This series of modeling was also conducted for self-rated oral health.
Results
Participants with complete data on all independent variables were included in this analysis (n = 812). Overall, more than one-half of the sample was female, 29% were White, 47% were Black, and 24% were Hispanic. Table 2 provides the distribution of the main independent and dependent variables of interest, stratified by race/ethnicity. Forty-eight percent of the overall sample reported excellent or very good health, and 38% of the participants reported excellent or very good oral health. Black and White participants reported similar levels of oral and general health while Hispanic participants reported the lowest oral and general health ratings. The minimum age in the sample was 18 and the maximum age was 91. Age differed significantly among the ethnic/racial groups and was also significantly correlated with general health (r = -243, p < .001 and oral health (r = -.161, p < .001) and was therefore included as a covariate in all analyses. Cronbach's alpha for the perceived stress scale was .68 and for the discrimination scale was .87 in this sample. There were significant but modest correlations between all of the variables (JH, stress, SES) except the correlation between JH and discrimination was weak and not significant (See Table 3 ). These findings suggest that although there is some overlap, these variables measure different constructs. Table 4 presents parameter estimates from the preliminary models for each ethnic/racial group.
General Health
Blacks
The JHH was not supported in the Black sample. Sex approached significance (B = .163; p = .052) when accounting for the effects of perceived stress and discrimination. Perceived stress and discrimination were both significantly related to general health. The final model included sex, perceived discrimination and perceived stress. Black males (x = 3.42) reported significantly higher health ratings than did Black females (x = 3.19). For both Black men and Black women, higher stress and higher perceived discrimination was significantly related to worse health (See Table 5 for final models).
Hispanics
The JHH was not supported in the Hispanic sample. The only significant effect was a main effect for SES with low SES participants indicating worse health (x = 2.92) than high SES participants (x = 3.19). When examining the impact of perceived stress and perceived discrimination only perceived stress was significantly related to general health. When perceived stress was included in the model for Hispanics, SES was no longer significantly related to health status. Therefore, the final model included only perceived stress with higher perceived stress being significantly related to worse health.
Whites
The JHH was not supported in the White sample. The only significant effect was a main effect for SES, with low SES participants reporting worse health (x = 3.17) than high SES participants (x = 3.43). When examining the impact of stress and discrimination only perceived stress was significantly related to general health. Mirroring the results for our Hispanic sample, when stress was included in the model, SES was no longer significantly related to selfrated health status. Therefore, the final model included only stress with higher stress being significantly related to worse health. Table 4 presents parameter estimates from the preliminary models for each ethnic/racial group.
Oral Health
Blacks
The JHH was not supported for oral health in the Black sample. However, active coping was significantly related to oral health as a main effect. Black participants with high active coping reported better oral health (x = 3.15) than those with low active coping (x = 2.93). When examining the impact of stress and discrimination only perceived stress was significantly related to oral health. However, when stress was included in the model, active coping was no longer significantly related to self-rated oral health. Therefore, the final model included only stress with higher stress being significantly related to worse oral health. (See Table 5 for final models).
Hispanics
The JHH was not supported for oral health in the Hispanic sample. Perceived stress was the only variable significantly related to oral health for Hispanics. Therefore, the final model included only stress with higher stress being significantly related to worse health
Whites
When examining the JHH in Whites there was a significant interaction between active coping and SES (B = -.595, p = .011) however, it was participants with low active coping and low SES that reported significantly worse oral health than participants with high active coping and low SES. Sex was the only other variable significantly related to oral health with White males (x = 2.97) reporting significantly lower oral health ratings than White females (x = 3.22). Therefore, the final model included only the significant interaction between active coping and SES and sex.
Discussion
This study assessed active coping and health, taking into account the influence of known psychological and social correlates of general and oral health in a low-income, ethnically diverse sample. Overall, perceived stress was the strongest correlate of general and oral health and often accounted for a significant amount of the variance associated with SES. Sex of the participant was related to general health only for Black participants and oral health for white participants. The main hypothesis for this study was not supported, as active coping coupled with low SES did not relate to worse self-rated general or oral health in any of the ethnic/racial groups.
Our results suggest that overall perceived stress may be a critical component in understanding health outcomes for low income Black, Hispanic and White adults. Perceived stress was significantly related to reports of general health for all ethnoracial groups and was significantly related to self-rated oral health for Black and Hispanic participants. While SES was significantly associated with general health for Whites and Hispanics, this relationship was moderated by stress. It may be that low SES is a proxy for higher stress because lower SES (lack of economic resources, lower education and lower occupation) is associated with higher stress. These results point to the importance of incorporating measures of stress into health disparities research.
Perceived discrimination was significantly related to general health only for Black participants. Increased discrimination relates to higher stress levels and has been regularly associated with poorer health [9] [10] [11] . The fact that discrimination was associated with self-rated health status only among Black participants may be due in part to the location of the survey. A majority of Miami-Dade County's population is comprised of residents of Hispanic or Latino origin (57.3%), and discrimination may be less common in such circumstances.
Sex was significantly related to general health only for Black participants. For Blacks, the relationship between sex and health was not moderated by stress. Research has shown that men and women cope differently in response to stress, and that those differences ultimately can influence physiology and health [35] . Previous researchers have hypothesized that Black women's more diverse roles may be a protective factor for health, while Black men who do not have as pronounced a family role suffer due to economic disparities [16] . Our results indicate that the multiple roles Black women are required to fill may actually be detrimental to their overall health possibly due to the stress of trying to balance numerous critical roles.
It is interesting that coping style was related solely to oral health and not to general health. Although the John Henryism Hypothesis (JHH) was not supported by our data, it is possible that, although the sample size was large, we did not have adequate statistical power to detect such interaction effects. The JHH has generally been linked to conditions that lead to worse health such as high blood pressure or cardiovascular reactivity [14, 15] . This relationship makes intuitive sense in that active coping with limited resources can increase activity in the parasympathetic nervous system which could increase heart rate and blood pressure. Our measure of general health was more global than physiological markers such as blood pressure. However, coping did relate to oral health for Blacks and Whites but again not in the way hypothesized by the JHH. There is no reason to expect that active coping with stressors would be independently related to poorer health [12, 36] . Our finding that Blacks with active coping strategies reported better health is consistent with an extensive literature on the benefit of active coping to psychological and physical health [12, 36] . High active coping may be critical in oral health as several active self-care strategies (e.g. The strengths of this study include comprehensive assessment of factors that have been shown to influence health disparities, such as ethnoracial group membership, sex, discrimination, SES and active coping. In addition, this study expanded on past research by examining the JH construct among Hispanics, another U.S. ethnic group that experiences health disparities. This study utilizes an encompassing and culturally relevant measure of SES and discrimination. Finally, health outcomes were assessed utilizing a comprehensive measure of both general and oral health. Oral health is often neglected in disparities research but is an essential factor in overall health [6] .
Limitations of this study include reliance on self-reported data, the absence of physiological or clinical measures of oral or general health, and a cross-sectional study design. Because they were not measured, it was also not possible to rule out other unmeasured psychological variables such as neuroticism or depressive symptoms as responsible for the observed association between self rated health indicators and perceived stress. Despite the potential biases inherent in self-rated measures, obtaining objective measures of discrimination and stress would be extremely difficult and the association between self-rated health status and excess mortality has been well-established [4, 5, 26] . In addition, moving toward a more all-encompassing assessment of health allows for a more comprehensive understanding of health disparities [26] . Finally, although this sample was diverse in regards to ethnicity/race, all participants resided in one of two cities in Florida.
Conclusion
This study examined several known correlates of health status and factors related to health disparities among a large multi-ethnic sample and also expanded the study of these variables to oral health. Active coping was positively related to oral health only, while perceived stress was an important correlate of both general and oral health. Although SES related to general health for Hispanics and Whites, this relationship was mediated by perceived stress. These results point to the importance measuring perceived stress directly rather than relying on SES as a proxy for stress. Coping styles or perceptions of stress can differ greatly among individuals in identical situations. Simultaneously assessing general health, oral health, and several critical psychological and social variables within a large multi-ethnic sample provides an important step in understanding the complex etiology of health disparities in the United States. Future research should include longitudinal studies to help clarify the temporal relation of these factors.
